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Aims: To investigate the association between temporomandibular disorders
(TMD) and rheumatoid arthritis (RA), as well as potential risk factors for TMD
and the preventive effect of medications on TMD, by using the Taiwan National
Health Insurance Research Database. Methods: In total, 17,317 patients newly
diagnosed with RA and 17,317 matched controls without RA were followed
up from 2000 to 2010. Cox regression was used to determine risk factors for
developing TMD. Kaplan-Meier curve with log-rank test was used to determine
the cumulative risk of TMD in RA patients and the effects of antirheumatic
medications. Results: Cox regression showed a higher risk of developing TMD if
patients had RA (adjusted hazard ratio [HR] 2.538, P < .001) and a lower risk if
patients were of male gender and elderly (= 40 years) in comparison to younger
patients (20 to 29 years) (P < .01). Patients with insomnia, stroke, and mental
disorders had, respectively, 4756, 6.929, and 9.671 times the number of events
of TMD compared to those without diseases (P < .001). No patients with RA
treated with disease-modifying antirheumatic drugs (DMARDs) developed TMD
after the 11-year follow-up. Conclusion: RA patients had 2.638 times the events
of TMD compared with non-RA patients during this trial in Taiwan. The other
risk factors for developing TMD included female gender, younger age, insomnia,
stroke, and mental disorders. The DMARDs had a beneficial effect on prevention
of TMD. J Oral Facial Pain Headache 2017,31:e29-e36. doi: 10.11607/0fph.1917

Keywords: disease modifying anti-rheumatic drugs, methotrexate, National
Health Insurance Research Database, rheumatoid arthritis,
temporomandibular disorders

heumatoid arthritis (RA), a chronic autoimmune disorder involv-

ing multiple joints and organs, can result in impaired quality of

life (QoL) and even a shorter lifespan in more severe cases.' An
RA-related systemic inflammatory response can cause joint inflamma-
tion, synovial cell proliferation and infiltration, erosion to the cartilage
lining, and destruction of underlying bone in the early stages, as well
as joint space narrowing, deformity, and dysfunction in later stages.
Small joints (eg, wrist, metacarpophalangeal joint, proximal interpha-
langeal joint, metatarsophalangeal joint) and medium to large joints (eg,
shoulders, elbows, hips, knees, ankles, cervical spine) are commonly
affected in a systemic and symmetric fashion. The temporomandibular
joint (TMJ) may also be attacked in rheumatoid disease; however, it is
the least-mentioned joint topic in RA.?

The TMJ is a synovial joint containing a temporal and mandibular ar-
ticular surface, a fibrocartilage meniscus, and a well-lined synovial cap-
sule.! Due to its synovial content, the TMJ is easily affected by RA. The
prevalence of temporomandibular disorders (TMD) in patients with RA
has been reported to be from 2% to 90.7%, and the most reported prev-
alence of TMJ involvement to be more than 50%."3-° This inconsistency
could be attributed to diverse study designs, diagnostic criteria, sample
sizes, and selection bias. Patients with TMD associated with RA usually
report pain in the joint and masticatory muscles, joint sounds, and limited
mouth opening?*; thus, TMD may hamper overall functionality related to
eating, tooth brushing, and pain, could decrease QoL, and could com-
promise the function of the stomatognathic or upper airway systems.*
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Table 1 Diagnosis Groups with the
Corresponding Codes of International

Classification of Diseases, 9th Revision,

Clinical Modification (ICD-9-CM)

ICD-9-CM

Diagnosis

714.0-714.2,714.4
524.6

800-804, 830, 941,959.0

Rheumatoid arthritis
Temporomandibular disorders
Any injuries on the head, face, or
neck

088.81 Lyme disease

099.3 Reiter’s disease

274 Gout

275.49 Other disorders of calcium metabo-
lism (including pseudogout)

696 Psoriasis and similar disorders

710.0 Systemic lupus erythematosus

710.1 Systemic sclerosis

710.2 Sicca syndrome

710.8 Other specified diffuse diseases of
connective tissue

710.9 Unspecified diffuse diseases of
connective tissue

714.3 Juvenile idiopathic polyarthritis

714.5 Osteoarthrosis, generalized

720 Ankylosing spondylitis and other
inflammatory spondylopathies
Comorbidities

250 Diabetes mellitus

401-405 Hypertension

296.2-296.3, 296.82, Depression

300.4, 311

780.52 Insomnia

430-438 Stroke

290, 294.1,331.0 Dementia

585 Chronic kidney disease

580-589 Nephritis, nephrotic syndrome, and
nephrosis

244.9 Hypothyroidism

733.00-733.09 Osteoporosis

280 Anemia

272 Hyperlipidemia

345 Epilepsy

496 Chronic obstructive pulmonary

440.2-440.4, 440.8-
440.9, 443, 444.2

disease
Peripheral artery disease

410-414 Ischemic heart disease

290-319 Mental disorders

290-294 Organic psychotic conditions

295-299 Other psychoses

300-314 Neurotic disorders, personality
disorders, and other nonpsychotic
mental disorders

317-319 Intellectual disabilities

Therefore, early diagnosis and prompt manage-
ment of TMD are necessary to reduce profound im-
pairment of the TMJ in RA patients. To the authors’
knowledge, there is still a lack of large popula-
tion-based studies addressing RA-related TMD and
its predictors. The only related study in Taiwan was
small in sample size.® Thus, this study aimed to inves-
tigate the association between TMD and RA, as well
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as potential risk factors for TMD and the preventive
effect of medications on TMD, by using the Taiwan
National Health Insurance Research Database
(NHIRD).

Materials and Methods

Study Design

The National Health Insurance (NHI) program has
been established in Taiwan since March 1995 and
has covered more than 99% of the 23 million peo-
ple in the Taiwanese population until 2014.'° The data
used is a subset consisting of 1 million randomly se-
lected subjects from the entire group of NHI program
beneficiaries (approximately 23.75 million individuals
in 2000). There is no significant difference between
this subset and the original Taiwan NHIRD sample
in the distribution of gender, age, and salary struc-
ture,'"'2 and its quality and validity have been claimed
and verified in previous studies.'®'® Hence, this reli-
able database was used to survey the prevalence of
TMD in RA patients in the Taiwanese population and
to investigate how comorbidities and drug therapy af-
fected disease progression.

Diagnoses and comorbidities were identified
by searching for the corresponding codes of the
International Classification of Diseases, 9th Revision,
Clinical Modification (ICD-9-CM) (Table 1). Patients
aged 16 years or older with a new diagnosis of RA
or advanced disease related to RA who had been di-
agnosed twice during ambulatory visits or once for
inpatient cases were identified from the Longitudinal
Health Insurance Database (LHID) from 2000 to
2010 in Taiwan. Patients diagnosed as having RA
before 2000 or TMD before tracking and those with
unknown gender were not included. Patients with
diseases that may involve the TMJ were excluded,
including any sustained injuries on the head, face,
or neck or having other rheumatoid and arthritis dis-
ease (eg, Lyme disease, Reiter’s disease, gout, other
disorders of calcium metabolism [including pseudo-
gout], psoriasis and similar disorders, systemic lupus
erythematosus, systemic sclerosis, sicca syndrome,
other specified diffuse diseases of connective tis-
sue, unspecified diffuse connective tissue disease,
juvenile idiopathic polyarthritis [JIA], generalized os-
teoarthrosis, and ankylosing spondylitis and other in-
flammatory spondylopathies). The unique identifier of
each patient ensured investigation of only the first di-
agnosis of each subject for multiple events. Controls
without RA matched for gender, age, and index date
were also enrolled for study. The study design was
approved by the institutional review board, which
exempted requirement for informed consent because
of the de-identified patient data.
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986,713 individuals
(20,795,043 events of RA)

Y

Inclusion criteria
1. Rheumatoid arthritis (RA)
outpatient = 2 times
2. RA inpatient
= 20,5638 individuals

Y
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Table 2 Characteristics of Study Groups at

Study Endpoint?

Exclusion criteria

1. RA before 2000

2. Temporomandibular
disorder (TMD) before
tracking

3. Injury on head, face, or
neck

4. Other rheumatoid and
arthritis disease

5. Age < 16 years

6. Gender unknown

Controls
inclusion/Exclusion
criteria
1. Without RA in study
period
2. The same exclusion
criteria
3. One-time propensity
score matched by
gender, age, and index
date

= 3,221 individuals

¢ \ 4

With RA Without RA
17,317 individuals 17,317 individuals

\ 4 Y

At the end of follow-up
(12/31/2010)
603 individuals with TMD

At the end of follow-up
(12/31/2010)
480 individuals with TMD

Fig 1 Flowchart of study sample selection from the National
Health Insurance Research Database in Taiwan.

Statistical Analyses

SPSS software version 22 (SPSS) was used for all
analyses in this study. Chi-square test and Fisher
exact test were used to examine the categorical
variables age group, gender, and comorbidity. Age
was divided into subgroups (16-19, 20-29, 30-39,
40-49, 50-59, 60-69, = 70 years) for stratifica-
tion.'*'® The number of RA events for the 16-19
years age group was 0, and thus not included in the
Cox regression analysis. Comorbidities included di-
abetes mellitus, hypertension, depression, insomnia,
stroke, dementia, chronic kidney disease, nephritis,
nephrotic syndrome/nephrosis, hypothyroidism, os-
teoporosis, anemia, hyperlipidemia, epilepsy, chronic
obstructive pulmonary disease, peripheral artery dis-
ease, ischemic heart disease, and mental disorders.
Cox regression for multivariate analysis was used to
determine the adjusted hazard ratio (HR) with 95%
confidence interval (Cl). Kaplan-Meier method with

With RA Without RA
Variables n % n % P
Total 17,317 50.00 17,317 50.00
TMD <.001
Without 16,714 96.52 16,837 97.23
With 603 3.48 480 277
Insomnia <.001
Without 17,269 99.72 17,303 99.92
With 48 .28 14 .08
Osteoporosis .007
Without 17,261 99.68 17,285 99.82
With 56 .32 82 18
Mental disorders <.001
Without 16,756 96.76 16,899 97.59
With 561 3.24 418 2.41

RA = rheumatoid arthritis; TMD = temporomandibular disorders. #Chi-
square test and Fisher exact test were used to examine the categorical
variables at the endpoint. Categorical variables were as follows: gender;
age group (16-19, 20-29, 30-39, 40-49, 50-59, 60-69, = 70 years);
diabetes mellitus; hypertension; depression; insomnia; stroke; dementia;
chronic kidney disease; nephritis, nephrotic syndrome, and nephrosis;
hypothyroidism; osteoporosis; anemia; hyperlipidemia; epilepsy; chronic
obstructive pulmonary disease; peripheral artery disease; ischemic heart
disease; and mental disorders.

log-rank test was used to determine the cumula-
tive risk of TMD in RA and the therapeutic effect of
potent medications, including systemic glucocorti-
coids (prednisolone and methylprednisolone) and
disease-modifying antirheumatic drugs (DMARDSs)
(eg, methotrexate [MTX], sulfasalazine, hydroxychlo-
roquine, leflunomide, etanercept, adalimumab, abata-
cept, rituximab, tocilizumab, and tofacitinib). A Pvalue
< .05 was considered statistically significant.

Results

From 2000 to 2010, 20,538 individuals with RA were
enrolled, and 3,221 individuals were excluded. A total
of 17,317 RA subjects and 17,317 matched controls
were finally included (Fig 1). At baseline, gender and
age were matched without intergroup differences.
At the endpoint, significantly higher percentages of
insomnia, osteoporosis, and mental disorders occur-
ring in the RA group compared with the control group
were noted. Significantly more TMD development in
the RA group (3.48%) compared with the control
group (2.77%) was also observed (Fig 1, Table 2).
As shown in Table 3, Cox regression analysis
with variables adjusted showed a significantly higher
event rate of TMD if patients had RA (adjusted HR
2.538) and a significantly lower event rate if they
were male (adjusted HR F/M 1/0.644; equal to F/M
1.55/1) and older in comparison to the younger group
(20-29 years): adjusted HR for 40—49 years = .609;
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Table 3 Factors Affecting Event Rate of
Temporomandibular Disorders at

End of Follow-up Determined with
Cox Regression?

Adjusted 95% Cl
Variables HR Lower  Upper P
RA
Without Reference
With 2.538 2.240 2876 <.001
Gender
Male 644 .5b6 745 < .001
Female Reference
Age (y)
20-29 Reference
30-39 .689 A75 1.000 .050
40-49 .609 4927 .867 .006
50-59 411 .289 b86 < .001
60-69 .348 244 497 <.001
=70 346 .249 493 <.001
Insomnia® 4756 2.496 9.064 < .001
Stroke® 6.929 2653 18.099 < .001
Mental disorders® 9.671 5,649 16,655 < .001
Organic psychotic 9.672 55694 15736 < .001
conditions®
Neurotic disorders, 101.454 44569 295445 < .001

personality disorders,
and other nonpsychot-
ic mental disorders®

RA
0.20 — With
--- Without
a 0.154
=
'_
kS
X
®
e 0.10
5
=}
£
>
]
0.05-
0.00
I ] I | | | I | 1 ] I |
01 2 3 4 5 6 7 8 9 10 11
Follow-up (y)

RA = rheumatoid arthritis; HR = hazard ratio; Cl = confidence interval.
2Adjusted variables were listed as follows: gender; age group (20-29,
30-39, 40-49, 50-59, 60-69, = 70 years); rheumatoid arthritis; diabetes
mellitus; hypertension; depression; insomnia; stroke; dementia; chronic
kidney disease; nephritis, nephrotic syndrome, and nephrosis; hypothyroid-
ism; osteoporosis; anemia; hyperlipidemia; epilepsy; chronic obstructive
pulmonary disease; peripheral artery disease; ischemic heart disease;
mental disorders. ®Reference value: without.

Table 4 Kaplan-Meier Analysis for Cumulative
Risk of Temporomandibular Disorder

(TMD) Stratified by Rheumatoid
Arthritis (RA) with Log-Rank Test

TMD (n)
With RA Without RA

Years tracked (hn=17,317) (h=17,317) P

1 99 24 .035
2 187 57 <.001
3 266 98 .001
4 332 131 <.001
5 399 180 <.001
6 460 236 <.001
7 502 295 <.001
8 546 347 <.001
9 578 384 <.001
10 595 431 <.001
11 603 480 <.001

for 50-59 years = .411; for 60—-69 years = .348;
and for = 70 years = .346. The analysis also showed
a significantly higher event rate of TMD in patients
with insomnia, stroke, and mental disorders (4.756,

€32 Volume 31, Number 4, 2017

Fig 2 Kaplan-Meier analysis for cumulative risk of temporoman-
dibular disorder (TMD) stratified by rheumatoid arthritis (RA) with
log-rank test (log P < .001)

6.929, and 9.671 times, respectively) compared to
those without diseases (Table 3). Subgroup analyses
revealed that within mental disorders, organic psy-
chotic conditions and neurotic disorders, personality
disorders, and other nonpsychotic mental disorders
were major contributors to the event of TMD. RA re-
mained a significant risk factor for TMD after the Cox
regression model was stratified by gender, age group,
and comorbidity, except hypertension (P = .332) and
stroke (P = .597) (data not shown).

At the 11-year endpoint, Kaplan-Meier analysis for
cumulative risk of TMD stratified by RA with log-rank
test revealed a significantly higher incidence of TMD
in the RA group (3.48%) than in the control group
(2.77%) (Fig 2, Table 4). In the RA group, the cumula-
tive risk of developing TMD was not significantly dif-
ferent between systemic glucocorticoids treatment
(2.95%) and no drug treatment (log-rank P = .500)
(data not shown). However, the cumulative risk of
TMD in RA patients treated with DMARDs was 0
(Table 5).

Discussion

In the present study, RA was an independent risk
factor for TMD (adjusted HR 2.538) regardless of
age, gender, or comorbidity (except hypertension and
stroke). Though systemic glucocorticoids seemed to
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have no significant effect in reducing TMD in RA, pa-
tients with DMARD treatment were completely free
of TMD after 11 years of follow-up. To the best of the
authors’ knowledge, the present research is the first
large population-based study in this field. Moreover,
it is the first to document that DMARDs significantly
prevent TMD involvement in patients with RA.

In the present study, comorbidities such as in-
somnia, osteoporosis, and mental disorders showed
a higher prevalence in the RA group. The findings are
consistent with the literature in that RA as an inde-
pendent risk factor for osteoporosis usually causes
pain, disabilities, decreased QolL, and depression,
which may further cause insomnia and other mental
disorders.?

RA is an autoimmune disorder with multisystem
involvement that mainly affects the synovium, so the
TMJ may be vulnerable in this disease. Previous stud-
ies have reported the prevalence of TMD in RA to
range widely—from 2% to 90.7%—with a rate of over
50% being most common."®*® The present study
demonstrated an incidence of TMD of 3.48% in pa-
tients with RA and 2.77% in patients without RA. The
incidence rate in this study is much lower compared
with previous studies, but there are some possible ex-
planations. First, the TMJ has a special drainage sys-
tem in the retrodiscal space that facilitates drainage
of effusion and alleviation of pain. Despite severe de-
struction of the TMJ, its function was not significantly
limited in previous studies.*® In addition, studies of
patients with TMD show objective findings (ie, radio-
logic findings) more often than subjective findings.®®
Finally, TMJ symptoms were usually under-reported
when masked by other joint complaints, such as
those in weight-bearing joints or hand and finger
joints, due to their daily heavy workload demands.
Significant joint disabilities also hindered patients
with RA-related TMD suffering from other joint com-
plaints, such as weight-bearing joints, from visiting
a doctor.® In contrast, previous studies recruited
subjects by using subjective findings and physical
examinations in addition to radiologic and histologic
findings to intentionally explore the real prevalence of
TMD even in clinically silent diseases. Therefore, the
diagnosis of TMD may be under-registered in this na-
tionwide population database.

In the present study, RA remained an indepen-
dent risk factor for TMD after stratified by all variables
except hypertension and stroke. The adjusted HR of
2.538 indicated that RA patients had 2.538 times the
events of TMD compared with non-RA patients after
adjusting for covariates at any time point during the
trial.'” The larger sample size and no selection bias
of the present study compared with previous stud-
ies'®? has further documented the concept of RA as
a risk factor for TMD.

Linetal

Table 5 Kaplan-Meier Analysis for Cumulative
Risk of Temporomandibular Disorder

(TMD) Among Rheumatoid Arthritis
(RA) Patients Stratified by Drug Therapy
with Log-Rank Test

No. of RA patients  Event (TMD)
with drug therapy —
Drug name (n=1,784) n %
Systemic glucocorticoids
Prednisolone 1,727 51 2.95
Methylprednisolone 4 0 0
DMARDs
Methotrexate 13 0 0
Sulfasalazine 88 0 0
Hydroxychloroquine 46 0 0
Leflunomide 0 0 0
Etanercept 0 0 0
Adalimumab 0 0 0
Abatacept 0 0 0
Rituximab 0 0 0
Tocilizumab 0 0 0
Tofacitinib 0 0 0

DMARDs = disease-modifying antirheumatic drugs.

Kaplan-Meier analysis showed that the RA group
had a higher cumulative risk of TMD than the con-
trol group and also revealed significant intergroup
differences beginning from very early stages. These
differences became more and more significant after
2 years of follow-up, which is consistent with previ-
ous findings.®'8 Tegelberg et al reported TMJ symp-
toms frequently occurred in the early stages of RA.'®
Moreover, Lin et al demonstrated that the majority of
RA-related TMD patients developed symptoms be-
fore (18.5%) or shortly within 1 year (29.6%) of the
involvement of other body joints.®

In the present study, younger age, female gen-
der, and comorbidities such as stroke, insomnia, and
mental disorders were independent risk factors for
TMD. In the case of gender, females had 1.55 times
the events of TMD compared to males. The finding of
female predominance in TMD in this study is consis-
tent with epidemiologic studies and may be ascribed
to hormonal, behavioral, psychosocial, and consti-
tutional characteristics.'®2° Another study also doc-
umented that estrogen receptor-a polymorphisms
predisposed women to a higher risk of TMD.2" Other
studies, however, have not found any correlation be-
tween gender and TMD, perhaps due to their small
sample sizes.?822

Higher rates of TMD in younger groups were not-
ed, with trends gradually diminishing with age. This
finding is different from those of other RA-related
TMD studies®®: Some concluded there was no sig-
nificant correlation between age and TMD in RA pa-
tients,®”® and some did not address the correlation.*-®
However, the current finding is supported by other
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TMD studies conducted in general populations.!8923
A meta-analysis by De Kanter et al showed that the
highest percentage of TMD was in the general popu-
lation aged 25 to 29 years, followed by 20 to 24 years,
with a female predominance.?® Broussard reported
that the signs and symptoms of TMD decreased with
age, and that the aged TMJ was less susceptible to
inflammation-related cartilage damage. Nociceptive
function may also decline with aging.! Moreover, Lin
et al showed that the duration of active inflammation,
rather than the total duration of RA, influenced the se-
verity of TMD.8 Finally, Garib et al demonstrated that a
poorer periodontal condition began at a younger age
in the RA group.® All of the above perspectives sup-
port the view that younger individuals may be predis-
posed to TMJ dysfunction and TMD because younger
immune systems provide a more vigorous inflammatory
response and more active disease status. Further re-
search is needed to address this view.

Patients with insomnia, stroke, and mental disor-
ders had 4.756, 6.929, and 9.671 times the events
of TMD compared to those without diseases in the
present study. Stroke patients usually have neuro-
logic sequelae, including cognitive disturbance, fa-
cial palsy, dysphagia, and spasticity, which lead to
uncoordinated orofacial movements and abnormal
mandibular position, consequently resulting in TMJ
dysfunction.?* Another unusual case report depicted
that antispasticity agents may predispose to post-
stroke TMJ dislocation.?® According to the above
findings, it is possible that stroke patients are more
prone to developing TMD.

There is, however, no convincing evidence that in-
somnia and mental disorders are predisposing factors
for TMD. Nevertheless, Quartana et al have reported
pain in TMD is associated with fluctuations of insom-
nia.?® Lin et al have also noted that disc displacement
disorders in TMD have a positive correlation with
higher scores of depression, anxiety, insomnia, inter-
personal hypersensitivity, and hostility.2” Moayedi et al
furthermore demonstrated the possible contribution
of neuroticism to TMD through their finding of abnor-
mal forebrain gray matter in their structural magnetic
resonance imaging study.?® Other mental disorders,
including depression,?°~3! somatization,*° higher dis-
tress, and personality disorder,3? have been reported
to affect the severity of TMD. Further research ad-
dressing psychological traits in TMD is needed.

In the case of pharmacologic therapy for RA,
the present study showed there was no significant
reduction in TMD risk in patients treated with sys-
temic glucocorticoids. In contrast, those who had
received DMARD therapy with either MTX, hydroxy-
chloroquine, or sulfasalazine were completely free of
TMD after 11 years of follow-up. There have been a
few studies on the pharmacologic treatment of RA-

e34 Volume 31, Number 4, 2017

related TMD.33-3% Kopp et al reported that the com-
bined use of MTX and infliximab (a tumor necrosis
factor alpha [TNF-a] blocking agent) effectively re-
duced TMJ pain in RA patients by increasing anti-in-
flammatory cytokines and receptor levels in synovial
fluid and serum?®3; however, the same authors also
warned that high levels of serum interleukin-13 and
positive rheumatoid factor will influence the potency
of MTX combined with infliximab therapy for treating
TMJ pain in RA.3* Moen et al suggested that TNF-a
blocking therapy in patients with RA showed long-
term beneficial effects on the TMJ and general dis-
ease activity.®® Cedstrémer et al demonstrated that
in JIA-related TMD, the severity of TMJ abnormalities
was proportional to the use of any potent medica-
tion (eg, systemic corticosteroids, DMARDs, TNF-«
inhibitor) at any time and the duration of medication
treatment.®® Arvidsson et al longitudinally evaluat-
ed 60 JIA children (mean age 8.6 years) with radi-
ography and demonstrated that whether or not JIA
patients were receiving MTX and/or biologic drugs,
a large proportion (53%) showed TMD progression
on average 27 years after baseline.?” Twilt et al also
stated that the use of corticosteroids and MTX in
JIA should be recognized as a sign of disease se-
verity, as their use contributed to a five-fold increase
of TMD risk compared to no medication.®® Stoll et
al reported that children with JIA were exposed to a
risk of TMJ arthritis even under concurrent immuno-
suppressive therapy.®® On the other hand, Ince et al
concluded that MTX therapy effectively reduced TMJ
destruction and craniofacial dysmorphism in polyar-
ticular JIA.4° These varying findings may be ascribed
to study design, disease type and status, inflamma-
tory mediators, pharmacologic agents, and individu-
al diversity in both the RA and JIA groups; however,
based on the present findings and previous investi-
gations,33-3%40 it is suggested that DMARDs remain
a beneficial agent in treating RA and preventing con-
current TMD. Further studies should be conducted to
investigate the pharmacologic mechanisms and effi-
cacy of DMARDs and newer TNF-a blocking agents
for TMD.

There are several limitations of the present study.
First, patients with RA and TMD could be identified
by using the insurance claims data, but disease se-
verity, laboratory parameters, radiologic and histo-
logic changes, and medication adherence were not
available. Second, the real prevalence of TMD in the
Taiwanese population may be underestimated be-
cause quiescent cases of TMD may not be detected
easily in usual clinical practice. Third, a longer fol-
low-up period may be required to evaluate the ther-
apeutic effects and adverse side effects of diverse
agents. Finally, single or combination therapy and
newer biologic immunomodulatory agents such as
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TNF-« should be included in future studies. However,
it is not likely that the aforementioned limitations in-
terfered with the interpretation of the prevalence of
clinically evident TMD in the RA group and the po-
tential effect of medications most frequently used in
Taiwan.

Conclusions

Patients in Taiwan with RA had 2.538 times the number
of TMD events compared to those without RA during
the course of this trial. In the long term, DMARDs, in-
cluding MTX, had a beneficial effect on TMD preven-
tion in patients with RA. Further studies are warranted
to provide more details about the pharmacology, ther-
apeutic efficacy, and long-term side effects of different
drug therapies for RA combined with TMD.
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